Dyed in the Wool?
1 An Empirical Note on Fan Loyalty
Introduction
The subject of fan loyalty in sport has received attention from cultural historians (Russell, 1997) , sociologists (Connor, 2007; ) as well as economists (Morley & Thomas, 2007; Barajas & Crolley, 2005) . The general conclusion is that there are a significant number of "core" supporters who will follow their clubs fortunes irrespective of the usual determinants of attendance such as price, opponents, etc. Indeed Sir John Smith, in a report for the English Football Association, suggested that the football fan probably supported a club 'almost from the cradle to the grave. ' (FTF, 1999) .
Sociologists tend to talk about the importance of ritual and a sense of belonging in shaping club support (Dimeo, 2001) , however the argument is often heard nowadays that these factors are becoming less important in society and consequently less important as a reason for supporting a football club. This view is somewhat contradicted by a survey conducted by a popular British football magazine in which "local pride" was cited by almost 47% of over 3000 respondents as a reason for supporting their team (WSC 1991) . However, local pride doesn't explain the core support for clubs where there are two, or more, teams present in a single city. It is interesting that, in the above survey, "family influences" were cited as an important reason for supporting their team by 69.4% of Everton fans, 59.9% of Manchester City fans, 58.6% of Sheffield Wednesday fans, and 57.8% of Aston villa fans. These are all clubs from English cities containing two teams.
These responses would seem to support the hypothesis that team allegiance is formed early and is unlikely to alter during a supporting career. Moreover, this view is further reinforced by Parker and Stuart (1997) who, in their research on brand loyalty in football, strongly emphasise the importance of parental influences on football support.
And distance does not seem to dilute the loyalty. It is common to meet a sports fan who has moved from a particular city, or country, but still supports the team from their hometown. It would also be expected that these factors of family loyalty and belonging would be more in evidence in a large city where commitment to one team or the other would be a badge of pride -you are either a "red" or a "blue".
Given the above reasoning, we can put forward a hypothesis of "invariant support" in a city which contains two, or more teams. For a strong version of this hypothesis, in a city with teams A and B, we would not expect to see supporters of A migrating to B under any circumstances.
To test this hypothesis we use a time-series method which to some extent by-passes the problems of modelling the demand for attendance encountered by many economists (see Borland & Macdonald, (2003) for a wide-ranging survey). Whilst it is has been well established that the demand for attendance in football is determined by many factors other than loyalty 2 , the assumption here is that, in the long-run, many of these factors, such as income, social trends, competitive balance, etc. will affect both teams in a city in the same way. The most popular tests for cointegration are those proposed by Engle and Granger (1987) and Johansen (1988) . When, as in this case, two variables are subject of investigation, the Engle and Granger technique is the simplest since it merely involves testing for the stationarity of the residuals defined by the linear combination of nonstationarity variables that comprise the regression. This is the method adopted here. Table 2 shows the results of the Dickey-Fuller tests for cointegration between the attendances of clubs in each of the five cities. In each case the null hypothesis of no cointegration between the series cannot be rejected at the 5 per cent level of significance. The results of the above cointegration tests suggest that a long-run equilibrium relationship between the attendances of these city rivals does not, in fact, exist. This conclusion does not lend support to the "strong" version of the invariant support hypothesis due to the fact that there are significant periods in which the attendances of these city rivals drift away from each other 6 .
For clubs with greatly varying fortunes over the period this is not a surprising finding. Nottingham Forest, the two attendance variables would move away from an equilibrium position. However, the fortunes of the clubs in the other four cities were broadly similar which makes it more surprising that a long-run equilibrium relationship is not evident.
As mentioned above, the issue of "core" and "non-core" support is well established in the literature (Morley and Thomas (2007) ; Peel and Thomas (1992) ; Kuypers (1996) ).
The basis of this division is the belief that a proportion of a club's supporters are fickle in the sense that they will only attend when the team are doing well. The possibility that supporters are not switching between city rivals but are, in fact, not attending the matches of their favourite team when they are performing poorly is difficult to establish empirically. However, one thing that can be investigated is the extent to which attendance depends on the performance of a team. Most studies of attendance demand in football find that performance; however this is defined, has a significant attendance effect on attendance 7 . Goddard (1995, 1996) , Simmons (1996) and Szymanski and Smith (1997) all include the team's final league position in their multiple regression equations to control for team performance. All of them find this variable to be a highly significant determinant of annual attendance.
However, for the reasons given above about the commonality of most of the independent variables for these clubs a sensitivity analysis is performed here between attendance and performance. We define seasonal performance here as the finishing league position of the club. The possibility that attendance in season t could be affected by performance in season t−1 because of behavioural lags is also incorporated in the analysis. Table 4 gives the results of the sensitivity analysis. The results suggest a significant relationship between attendance and league position for all our ten clubs bar one, Everton. League position in the pervious season also affects attendance in the current season for six of the ten clubs. However the explanatory power of these regressions is very poor with a maximum R 2 of 54 per cent and a minimum of 6 per cent. This suggests that, on average, attendances are not very well explained by league position. These findings are inconclusive in the sense that they do not provide any evidence on the fickleness of supporters one way or the other.
Conclusion
This paper has attempted to investigate the extent of fan loyalty by using time series techniques rather than the survey-based or multiple regression methods employed by previous researchers. The null hypothesis to be tested is that, in a city with teams A and B, supporters of team A in a city will not switch allegiance to team B. Using cointegration analysis, and annual average attendance data for teams in five large English cities from 1919 to 1999, this hypothesis was tested by determining whether a long-term equilibrium relationship was present the between the attendances of these teams. The cointegration tests suggest that no such equilibrium relationship exists between the attendances of Manchester City and Manchester United; Liverpool and Everton; Aston Villa and Birmingham City; Sheffield United and Sheffield Wednesday; and Nottingham Forest and Notts County.
These findings do not provide support for the view that supporters will stick by their team "through thick and thin". The empirical work above implies that there were significant periods in which the attendance variables of these teams drifted apart.
Moreover this occurred even when the performance of the clubs in terms of league position was similar. It is acknowledged that variations in attendance may not be due to supporters switching from one team to another, but may be due to variations in non-core support. This was investigated by using a sensitivity analysis on attendance and league position, which showed that this may indeed be what is happening, but were inconclusive. Further research possibly in the form of extensive survey work and match-by-match analysis is required before more authoritative judgements can be made on the nature of fan loyalty. MacKinnon (1996) ).
The KPSS stationarity test was used both with intercept only and with intercept and time trend on first differences of the series. The critical values at the 10% level are, for the model with intercept and time trend 0.12, and for the model only with intercept 0.35 (Kwiatkowski et al., 1992, 
